Transverse surface waves in a stratum of uniform thickness, bounded on both sides by very deep lasers of different materials, are investigated in the context of magneto-elasticity. Assuming that all the three materials are perfect conductors of electricity, it is found that the waves can exist for all orientations of the initial magnetic field and that the field increases, in general, the bounds for phase velocity. Other effects of the field on the physical properties of the material and on the phase velocity and frequency of waves are also considered in detail.
INTRODUCTION
THE study of wave motion in electrically conducting elastic solids in the presence of magnetic fields has aroused much interest in recent years, because of its possible applications in geophysics, plasma physics, aerospace engineering and astrophysics. 1-2 Among many problems investigated, 3 the propagation of surface waves has been considered by several authors. Kaliski and Rogula4 have considered Rayleigh waves in a perfectly conducting half-space and have shown that in the presence of a transverse magnetic field, the wave velocity increases with the intensity of the field and approaches asymptotic values higher than the classical Rayleigh velocity. The same authors have considered6 Rayleigh waves along and around a right circular cylinder and a cylindrical cavity in an infinite space under an axial magnetic field and have shown that the axial waves die out with depth more rapidly than waves in the non-magnetic case. Purushothams has considered transverse waves in a perfectly conducting half-space and has shown that these waves can be propagated, unlike in classical elasticity theory, whenever the initial magnetic field is such that the electromagnetic radiation into the adjacent free space is not zero. Murthy has considered Love waves and has modified the classical results for perfectly conducting materials in the cases when the initial magnetic field is aligned with or transverse to the direction 442 of propagation. All these investigations have confirmed that the magnetic fields have very well pronounced effects on the propagation of surface waves in elastic solids.
The purpose of the present paper is to investigate another interesting problem. We consider here transverse surface waves in a stratum of uniform thickness bounded on both sides by half-spaces of different materials, in the presence of a uniform magnetic field. This problem is of geophysical interest and in the classical (non-magnetic) case, it has been investigated by Stoneley. 8 We assume that all the three bodies are perfectly conducting and differ only in their shear moduli and densities, and show that the wave motion is possible for all orientations of the initial magnetic field. The waves are, in general, dispersive as in classical elasticity and a particular wave which is non-dispersive can, however, exist when the initial magnetic field is oblique to the direction of propagation. The amplitude of this wave depends on the strength and orientation of the initial magnetic field and tends to zero as the magnetic field tends to zero or becomes aligned with or transverse to the direction of propagation. The magnetic field increases the bounds for phase velocity in general and the phase velocity, in all cases, remains greater than the shear wave velocity of the stratum, as in the nonmagnetic case. Other interesting effects of the magnetic field observed in the course of our analysis are recorded at the end of the paper.
BASIC EQUATIONS AND BOUNDARY CONDITIONS
The linearized equations governing the induced magnetic field h and the displacement field u in an infinitely conducting elastic solid which is initially immersed in a uniform magnetic field H are given by h = curl (u x H) --
In these equations A and µ denote the Lame constants, p denotes the mass density and K denotes the magnetic permeability of the body.
The mechanical stresses Tip associated with u and the electromagnetic stresses r with h are given, in the cartesian tensor notations, by
Tij ^_ A uk, k Sij -t-(c (ui, j + uj, We choose the coordinate axes such that the internal stratum occupies the space 0 < z < T and that the wave motion takes place in the positive
